Structural principles of the wide substrate specificity of Thermoactinomyces vulgaris carboxypeptidase T. Reconstruction of the carboxypeptidase B primary specificity pocket.
Site-directed mutagenesis in the active site of Thermoactinomyces vulgaris carboxypeptidase T (CpT), which is capable of hydrolyzing both hydrophobic and positively charged substrates, resulted in five mutants: CpT1 (A243G), CpT2 (D253G/T255D), CpT3 (A243G/D253G/T255D), CpT4 (G207S/A243G/D253G/T255D), and CpT5 (G207S/A243G/T250A/D253G/T255D). These mutants step-by-step reconstruct the primary specificity pocket of carboxypeptidase B (CpB), which is capable of cleaving only positively charged C-terminal residues. All of the mutants retained the substrate specificity of the wild-type CpT. Based on comparison of three-dimensional structures of CpB and the CpT5 model, it was suggested that the lower affinity of CpT5 for positively charged substrates than the affinity of CpB could be caused by differences in nature and spatial location of Leu247 and Ile247 and of His68 and Asp65 residues in CpT and CpB, respectively, and also in location of the water molecule bound with Ala250. An additional hydrophobic region was detected in the CpT active site formed by Tyr248, Leu247, Leu203, Ala243, CH3-group of Thr250, and CO-groups of Tyr248 and Ala243, which could be responsible for binding hydrophobic substrates. Thus, notwithstanding the considerable structural similarity of CpT and pancreatic carboxypeptidases, the mechanisms underlying their substrate specificities are different.